










































































































































































































































































































































9.4 Assembly Language Program Example 

9.4 LINK EDIT THE OBJECT CODE 

9-4 

1. First create a command file for the Link Editor. Invoke the Text Editor by entering XE 
command. Press the TAB key to clear the display. 

[] XE 

INITIATE TEXT EDITOR 
FILE ACCESS NAME: <Press TAB key> 

2. Place the Text Editor in compose mode by pressing F7 and then press the unlabeled 
gray key for the first blank line above the EOF* record. 

3. Enter the following lines into the control file: 

TASK TEST 
INCLUDE ,USER,OBJECT 
END 

4. Leave the compose mode by pressing the CMD key. 

5. Quit the Text Editor by entering QE. Select the following parameters: 

[] QE 

QUIT EDIT 

QUIT EDIT 

ABORT?: NO 

OUTPUT FILE ACCESS NAME: .USER.CNTRLlNK 
REPLACE?: N 

MOD LIST ACCESS NAME: <Press RETURN> 

6. Invoke the Link Editor by entering the Execute Link Editor (XLE) command. Select the 
following parameters: 

[] XLE 

EXECUTE LINK EDITOR 
CONTROL ACCESS NAME: .USER.CNTRLiNK 

LINKED OUTPUT ACCESS NAME: .USER.LNKOUT 
LISTING ACCESS NAME: .USER.LNKLIST 

PRINT WIDTH (CHARS): 80 <Press RETURN> 

7. The SCI prompt [] appears, enter the WAIT command and press RETURN key. The 
following display appears: 

[] WAIT 

-WA!T!NG FOR BACKGROUND TASK TO COMPLETE-
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Assembly Language Program Example 9.5 

When the Link Editor terminates, the following is displayed: 

I LlNKER-0001 LINK EDITOR COMPLETED, 0 ERROR(S), 0 WARNING(S) 

8. Press the CM D key to return to command mode. 

9.5 INSTALL THE PROGRAM 

The program must now be installed as a DNOS task by use of the Install Task (IT) command. A pro
gram file is required for the IT command. The .USER.PROGA program file created in Section 6, can 
be used in this example. Perform the following steps to install the task: 

1. Enter the IT command to place the program on .USER.PROGA program file. Specify the 
following parameters: 

[] IT 

INSTALL TASK SEGMENT 
PROGRAM FILE OR LUNO: .USER.PROGA 

TASK NAM E: TEST 
TASKID: 0 

OBJECT PATHNAME OR LUNO: .USER.LNKOUT 
PRIORITY: 4 

DEFAULT TASK FLAGS?: YES 
ATTACHED PROCEDURES: NO 

The installed ID is displayed in the following form when the installation is completed: 

TASK NAME = TEST 
TASK ID = >run-time ID 

2. Press the CMD key to return to the command mode. 

3. The program uses LUNO >20 and the LUNO must be assigned to either the VDT or the 
file .USER.MESSAGE. For the first examples the LUNO is assigned to .USER.MESSAGE. 
Call the Assign Luno (AL) command and respond as follows: 

[] AL 

ASSIGN LUNO 

LUNO: >20 
ACCESS NAME: .USER.MESSAGE 

PROGRAM FILE?: NO 

The message ASSIGNED LUNO: >20 is then displayed. 

4. Press the CMD key to return to the command mode. 
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9.6 Assembly Language Program Example 

9.6 EXECUTE THE PROGRAM - SYMBOLIC DEBUGGING WITH SIMULATION 

Symbolic debugging involves the use of the Symbol Table. During the XMA command, the 
OPTIONS: SYMT must be entered to include the Symbol Table in the object code. Inclusion of the 
Symbol Table allows you to reference addresses by the label name rather than the address on any 
SCI command where an address is required, such as SP and AB. An example of the object code 
containing the Symbol Table information is shown in Figure 9-1. 

Notice the tag character, address, and label are presented at the bottom of the code. For example, 

G012ECLOSE 

To execute the program: 

1. Use the Execute and Halt Task (XHT) command. Use of this command activates the task 
but does not begin execution. When XHT is entered, the following prompt is displayed. 
Respond as shown: 

[] XHT 

EXECUTE AN D HALT TASK 
PROGRAM FILE NAME OR LUNO: .USER.PROGA 

TASK NAME OR ID: TEST 
PARM1: 0 
PARM2: 0 

STATION ID: ME 

The following message appears: 

RUNTIME TASK 10 = >run-time ID 

2. Note that the run·time 10 of the task is returned on the display. Remember the run-time 
10 for the next step. Return to the command mode. 

0015CRESPONSEAOOOOC0006C013CBOOOOA0006A0026BOOOOB0020BOOOOB00007F2ilF 
BOOOOBOOOOBOOOOBOB20BOOOOC003EBOOOOB004ABOAODB4845B4C4CB4F2CB20507F1CFF 
B4C45B4153B4520B494EB5055B5420B4E55B4D42B4552B204FB462OB4954B454D7F187F 
B5320B534FB4C44B2054B4F44B4159B2E20B2055B5345B2034B2D44E4947B49547F199F 
B204EB554DB4245B5253B2EOOA0086BOAODBOOOOBOB20B0040COOABBOOOOBOOOA7F1CBF 
C0096C009CB0004BOOOOA009CAOOABBOAODB4954B454DB2031B202OBOOOOBOB207FIDIF 
B0040COOC6BOOOOBOOOACOOCOCOOAOB0004BOOOOBOAODB4954B454DB2032B20207F1EFF 
BOOOOBOB20B0040COOE4BOOOOBOOOACOODECOOA2B0004BOOOOBOAODB4954B454D7FICEF 
B2033B2020B2000AOOFOBOOOOBOB20BOOOOCOOFCBOOOOB0032BOAODB544BB414E7FIF1F 
B4B20B594FB5520B464FB5220B594FB5552B2050B5552B4348B4153B452EB20487F197F 
B4156B4520B4120B4E49B4345B2044B4159B2EOOA012CBOAODBOOOOB0120B00007FIE6F 
BOOOOBOOOOBOOOOB0400B2FEOC0026B2FEOC0032B2FEOCOOBBB2FEOCOOB2B2FE07F195F 
COODOB2FEOCOOFOB2FEOC012EB2FEOC013A7F7D9F 
G012ECLOSE G013AEOP GOOFCGOODBYG003EGREET GOOABITEMl 7F26AF 
GOOC6ITEM2 GOOE4ITEM3 G0032MSSGO G0088MSSGl GOOB2MSSG2 7F2A7F 
GOODOMSSG3 GOOFOMSSG4 G00260PEN 2013CG013CSTART G009CSTORE 7F150F 
G0096STRl GOOCOSTR2 GOODESTR3 G0006WSP 7F5C1F 

RESPONSE 

Figure 9·1. Object Code with Symbol Table 

9-6 

RESPOOOl 
RESP0002 
RESP0003 
RESP0004 
RESP0005 
RESP0006 
RESP0007 
RESP0008 
RESPOo09 
RESPOOI0 
RESP0011 
RESP0012 
RESP0013 
RESP0014 
RESP0015 
RESP0016 
RESP0017 
RESP001S 
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Assembly Language Program Example 9.6 

3. Place the task in the debug mode by entering the Execute Debug (XD) command. Res
pond to the following prompts (answer NO to the 990/12 OBJECT CODE, if using 990/10 
system.), as shown: 

[l XD 

EXECUTE I N DEBUG MODE 
RUN ID: >run-time ID 

SYMBOL TABLE OBJECT FILE: .USER.LNKOUT 
990/12 OBJECT CODE?: YES 

4. The contents of the panel appear. 

5. Assimulated breakpoints may be assigned to aid in debugging by entering the ASB 
command, as follows: 

[ lASB 

ASSIGN SIMULATED BREAKPOINT 
ON (A,C,P,R,S): PC (default) 

FROM: >14E 
THRU: >14E 

COUNT: 1 
DISPLAY: 

The panel display and message SIMULATED BREAKPOINT 1 appear. Press the 
RETURN key. 

6. To begin execution of the task, use the Simulate Task (ST) command. The prompts and 
responses are as follows: 

[] ST 

SIMULATE TASK 

FOR: 100 
FROM: <Press RETURN> 

TO: <Press RETURN> 

The panel display for address >14E appears on the screen, with the message STOP AT 
TRAP #1. Press the CMD key to return to the command mode. 

7. To exit the debug mode, enter the Quit Debug (QD) command and respond as below: 

[l QD 

QUIT DEBUG MODE 
KILL TASK?: NO <Press RETURN> 
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9.7 Assembly Language Program E.xample 

8. To resume execution from the breakpoint enter the Resume Task (RT) command, as 
shown beiow: 

[] RT 

RESUME TASK 
RUN 10: >run-time 10 <Press RETURN> 

9. The test program has executed. Perform a Show File (SF) command on the file 
.USER.MESSAGE. The following messages appear in the file. 

GOOD MORNING, PLEASE INPUT NUMBER OF ITEMS SOLD TODAY. USE 4-DIGIT 
NUMBERS. 

ITEM 1 
ITEM 2 
ITEM 3 
THANK YOU FOR YOUR PURCHASE. HAVE A NICE DAY. 

Press the CM 0 key to return to the command mode. 

10. Execute the Release Luno (RL) command, to release LUNO >20 assigned to 
.USER.MESSAGE, as shown below: 

[] RL 

RELEASE LUNO 
LUNO: >20 

11. Delete file .USER.MESSAGE with the Delete File (OF) command, as shown below: 

[] DF 

DELETE FILE 
PATHNAME(S): .USER.MESSAGE 

9.7 EXECUTE THE PROGRAM - BREAKPOINT DEBUGGING 

In this example, the RESPONSE program is debugged using assigned breakpoints, and the 
responses are written to USER.MESSAGE file. 

1. Create the .USER.MESSAGE file and assign LUNO >20 to the file, as shown above. 
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Assembly Language Program Example 9.7 

2. To execute the task, use the XHT command. Use of this command activates the task but 
does not begin execution. The XHT command is useful when the debugging commands 
are to be used for the task. When XHT is entered, the following prompt is displayed. 
Respond as shown: 

[] XHT 

EXECUTE ANO HALT TASK 
PROGRAM FILE NAME OR LUNO: .USER.PROGA 

TASK NAME OR 10: TEST 
PARM1: 0 
PARM2: 0 

STATION 10: ME 

The following message appears: 

RUNTIME TASK 10 = >run-time 10 

3. Note that the run-time 10 of the task is returned on the display. Remember the run-time 
10 for the next step. Return to the command mode. 

4. To assign breakpoints and stop execution of the task at location >146, enter the Assign 
Breakpoints (AB) command. Respond to the following prompts as shown: 

[] AB 

ASSIGN BREAKPOINTS 
RUN 10: 

ADDRESS(ES): 
>run-time 10 
>146 

The panel showing the address values of the WORKSPACE REGISTERS, BREAK
POINTS (0146), and MEMORY appear on the screen. A panel display similar to the one in 
Figure 9-2 appears: 

ID=FD STATE=O(:' WP=0006 PC=0142 <:PC)=2FEO !:n=o18F M 
W (I R K S P A r" E R E C; I ~; T E R ~=; 

0006 0000 0000 0000 0000 0000 0000 0000 0000 
0016 0000 0000 0000 0000 0000 0000 0000 0000 

B R E A I< P 0 I N T :3 
0146 

M E M [I R y 

0142 2FEO 002/::- 2FCF 0032 2FEO OO:::E 2FEO OOB:=: I. • 81. I . . 2 I . I. 
0152 2FEO OODt. 2FEO OOF(:' 2FEO 0134 2FEO 0140 I. I. / . .4 / . . @ 
0162 COOO 0008 0000 0000 002(:, 0001 :~:OO2 6002 . ~~ o. \. 

Figure 9·2. Panel Display 
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9.8 Assembly Language Program Example 

5. Enter the RT command to reach the specified assigned breakpoint in the program. The 
fnllnutinn ~nno.~rQ nn tho. Q",ro.o.n· 
I"'IIVVVIII~ Ut-'t-',""UI"-' VI' \.llv ",",V.""'''''II. 

[] RT 

RESUME TASK 
RUN 10: >run-time ID <Press RETURN> 

6. Task execution begins. 

7. To display memory contents of the assigned breakpoint, the Show Panel (SP) command 
or the Show Internal Registers (SIR) is entered. In this example the SP command is 
used. Respond to the prompts as follows: 

[] SP 

SHOW PANEL 
RUN ID: >run-time ID 

MEMORY ADDRESS: >146 

The panel values for address >146 appear on the screen in the section MEMORY. 

8. To resume execution of the task, the Proceed from Breakpoint (PB) command must be 
entered, The following prompts appear: 

[] PB 

PROCEED FROM BREAKPOINT 
RUN ID: >run-time ID 

DESTINATION ADDRESS(ES): <Press RETURN> 

9. Execution is complete. View the ,USER.MESSAGE file with the SF command. The 
following appears in the file: 

GOOD MORNING, PLEASE INPUT NUMBER OF ITEMS SOLD TODAY. USE 4-DIGIT 
NUMBERS. 

ITEM 1 
ITEM 2 
ITEM 3 
THANK YOU FOR YOUR PURCHASES. HAVE A NICE DAY. 

10. Press the RETURN key to enter the command mode. 

11. Execute the RL command to release LUNO >20 assigned to .USER.MESSAGE and 
delete the file. 

9.8 EXECUTE THE PROGRAM - NO DEBUGGING 

This method is used when the task has previously been debugged and is ready to execute. 
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1. Assign LUNO >20 to the terminal with the AL command, as shown below: 

[] AL 

ASSIGN LUNO 
LUNO: >20 

ACCESS NAME: ME 
PROGRAM FILE?: NO 

The message ASSIGNED LUNO: >20 appears. Return to the command mode. 

2. Execute the program using the Execute Task and Suspend SCI (XTS) command. Select 
the following parameters: 

[] XTS 

EXECUTE TASK AN 0 SUS PEN D SCI 
PROGRAM FILE OR LUNO: .USER.PROGA 

TASK NAME OR 10: TEST 
PARM1: 0 
PARM2: 0 

STATION 10: ME 

3. The test program now executes. The greeting and ITEM 1 appear. Enter a four-digit 
number in response. The next ITEM # appears after the four-digit response is complete. 
Enter another 4-digit number for all ITEM # prompts (1 through 3). The closing message 
appears. Below is an example of what appears: 

= = FOREGROUND COMMAND EXECUTING = = 
GOOD MORNING, PLEASE INPUT NUMBER OF iTEMS SOLD TODAY. USE 4-DIGiT 
NUMBERS. 

ITEM 1 2571 
ITEM 23123 
ITEM 34619 
THANK YOU FOR YOUR PURCHASE. HAVE A NICE DAY. 

4. After the closing message, the RUNTIME TASK 10 = >run-time 10 appears on the 
screen. 

5. Press the CMD key to return to the initial SCI menu. 

6. Delete the task entry by using the Delete Task (DT) command as follows: 

2270508·9701 

[] DT 

DELETE TASK 
PROGRAM FILE OR LUNO: .USER.PROGA 

TASK NAM E OR 10: TEST 
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9.9 Assernb!y Language Program Example 

9.9 DELETE DIRECTORY 

To delete the directory .USER from the system disk, enter the Delete Directory (DO) command, as 
shown below: 

[] DD 

DELETE DIRECTORY 
PATH NAM E: .USER 

LISTING ACCESS NAME: <Press RETURN> 
ARE YOU SURE: YES 

The directory created and aii fiies in it are now deleted. Return the terminai to the command 
mode. 
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Appendix A 

Abnormal Completion Messages 

The following messages are issued by the assembler upon abnormal completion of processing. In 
addition to these messages, a number of messages are issued to the user in the assembly listing 
file and/or in the file specified in response to the ERROR ACCESS NAME prompt of the XMA 
procedure. 

The codes listed below are defined in the DNOS Messages and Codes Reference Manual. 

Message 

SOURCE FILE 110 ERROR, CODE = XXXX 
OBJECT FILE 110 ERROR, CODE = XXXX 

LIST FILE 1.0 ERROR, CODE = XXXX 
TEMP FILE 1.0 ERROR, CODE = XXXX 

The messages listed below are assembler bugs. If the message reappears on subsequent 
assemblies, load a fresh copy of the assembler from a backup disk. If the error still persists, con
tact your customer representative. 

2270508-9701 

Assembler Bugs 

ATTEMPT TO POP EMPTY STACK - SDSMAC BUG 
DIRECTIVE EXPECTED - SDSMAC BUG 

UNEXPECTED END OF PARSE - SDSMAC BUG 
ERROR MAPPING PARSE - SDSMAC BUG 

INVALID OPERATION ENCOUNTERED - SDSMAC BUG 
NO OP CODE - SDSMAC BUG 

INVALID LISTING ERROR ENCOUNTERED 
SYM BOL TABLE ERROR 

MACRO EXPANSION ERROR 
BUG - INVALID SDSLIB COMMAND ID 

UNKNOWN ERROR PASSED, CODE = XXXX 
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Appendix B 

Completion Messages 

The following messages are issued by the assembler upon completion of processing. In addition 
to these messages, a number of messages are issued to the user in the assembly listing file 
and/or in the file specified in response to the ERROR ACCESS NAM E prompt of the XMA 
procedure. 

For this set of messages, the internal message code and the message 10 in this manual are 
identical. 

I ASSEMBLR-0001 MACRO ASSEMBLY COMPLETE, ?1 ERROR(S), ?2 WARNING(S) 

Explanation: 
The macro assembler has completed normally, although there may have been errors or warn
i ngs generated from the sou rce code. 

User Action: 
No action is required. 

USH ASSEMBLR-0002 MACRO ASSEMBLY ABNORMAL TERMINATION 
Explanation: 
The macro assembler has terminated before completing the assembly of the source code. 
The exact nature of the error is explained by the message in the file specified in response to 
the ERROR ACCESS NAME prompt. 

User Action: 
The action to take depends on the message in the file specified in response to the ERROR 
ACCESS NAME prompt. 

US ASSEMBLR-0003 MEMORY REQUIRED EXCEEDS SYSTEM CAPACITY 

Explanation: 
The macro assembler was unable to secure enough memory to complete the requested 
assembly. If there are any source lines in the file specified in response to the LISTING 
ACCESS NAME prompt, the assembler was unable to complete the cross reference. 

User Action: 
If the system memory is relatively small, it may help to run the assembly when the system is 
less busy. If there is no shortage of physical memory, reduce the memory requirements of 
the program. The major items that use memory are macros and symbols. If the program con
tains macros that have no parameters or other macro variables, consider replacing the 
macro calls by source lines which are brought into the progam using a COpy statement. If 
the program contains macros with large amounts of text, assemble the macros into a macro 
library and use the LlBIN statement or provide a library pathname for the MACRO LIBRARY 
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Completion Messages 

PATH NAME prompt. If the program has many symbols, break it into two or more parts (using 
the REF command fOi ieferences between parts) and use the Link Editor to combine the 
parts. 

USH ASSEMBLR-0004 END ACTION TAKEN BY MACRO ASSEMBLER 

Explanation: 
The macro assembler was forced to the end action address either by executing an instruc
tion that caused a task error or by the user killing the task. 

User Action: 
If the end action was not forced by user action, call a customer representative for 
assistance. 

USH ASSEMBLR-0005 ERROR ATTEMPTING TO OPEN THE SPECIFIED ERROR ACCESS NAME 

Explanation: 
The macro assembler was unable to open the file specified for the ERROR ACCESS NAME 
prompt. 

User Action: 
Check the response to ERROR ACCESS NAME to be sure the syntax is correct and that all 
directories in the path name exist. If this does not correct the problem, call a customer 
representative for assistance. 

USH ASSEMBLR-0006 ERROR ATTEMPTING TO ACCESS SYNONYMS 

Explanation: 
The macro assembler received an error from the SCI routine S$GTCA. 

User ,~ction: 
This is an unexpected internal error. Cal! a customer representative for assistance. 
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Appendix C 

Error Listing Messages 

This appendix contains a list of error and warning messages produced by the assembler. Error 
messages are printed in the listing file, when an error is detected, with the statement where the 
error occurred. Warning error messages are written only to the error file and are not included in 
the listing. A dash is placed in column eleven of the listing where the warning error occurred. 
Warning messages do not include an indication of a previous warning or error. Note that a warn
ing is a dash (-) in column II of the assembled program listing. 

Error Message 

Absolute value required. 

Attempt to index by 
register zero. 

Bad access name syntax. 

'CEND' assumed. 

Close ( ")" ) missing. 

Comma missing. 

Common table overflow. 

Conditional assembly 
nesting error. 

'DEND' assumed. 

Directory open error. 

Directory read error. 

Directory required. 
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Possible Causes 

A warning 

A warning 

A warning 

Too many common segments used (127 maximum). 

An if-then-else construct is in error. Conditions which could 
cause this are: 
a. Missing ASM EN D'S 
b. Surplus ASMEND'S 
c. Surplus ASMELS'S 

A warning. 

Check that any synonyms are val id and that no other pro
cessor is currently writing to the MARCO library. 

An 1/0 error was encountered while trying to read a macro 
library Directory. Verify that no other processor is currently 
writing to that macro library. 

The access name specified is not an existing directory. 
Verify that all synonyms are correct and that the macro 
library does indeed exist; it can not be auto-created. 
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Error Message 

Directory write error. 

Displacement too big. 

'DSEG' assumed. 

Duplicate definition. 

Error expanding call. 

Error on copy open. 

Expression syntax error. 

Indirect (*) missing. 

Invalid $ASG variable. 

Invalid character in 
symbol - blank used. 

Invalid Condition 
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Possible Causes 

Verify that no other processor is currently writing to that 
macro library_ 

An instruction requiring an operand with a fixed upper limit 
was encountered which overflowed this limit. An example is 
the 'JMP' instruction, whose single operand must evaluate 
to within >7F words distance from the current program 
counter. 

This is a warning that the following two statements have the 
same resu It: 

CSEG ' $DATA' 
DSEG 

a. The symbol appears more than once in the label field of 
the source. 

b. The symbol appears as an operand of a REF statement 
as well as in the label field of the source. 

c. An attempt was made to define a macro variable or 
macro language label which was previously defined in 
the macro. 

The symbol in the operand field of the $CALL statement is 
not a defined macro. 

The access name specified as the operand of copy directive 
can not be opened. Check that the synonyms are correct 
and that the file is not currently being written to by another 
processor, 

a. Unbalanced parentheses. 
b. Invalid operations on relocatable symbols. 

a. An attempt was made to change the length component 
of a variable. 

b. An attempt was made to change the attribute com
ponent or the value component of a macro variable 
which was declared as a macro language label. 

c. The target variable is not present or is not a symbol. 

A warning (Note 1). The legal characters to be used in 
symbols under SDSMAC are A-Z, 0-9, ";", and "$". 

The List Search instructions require conditions to be 
~np~ifiArl ::I~ nnp fif thA nnAr::lnrl~ Thp ffillnwinf'i ::Irp Ipf'i.::al 
-~r-=-''''''''---'''''''''-" ---- ""'----- --" ... ---- --.'.- .."....-_.-. ...,,-- ----:- --:----.:.------;;;; ..,..----. -"",-,;;;;,--.= 

conditions: EO, NE, HE, L, GE, LT, LE, H, LTE, GT. 

2270508·9701 



Error Message 

Invalid CRU or shift 
value. 

Invalid directive in 
absol ute code. 

Invalid expression. 

Invalid macro 
expression. 

Invalid macro variable. 

I nval id model statement. 

Invalid opcode. 

Invalid option. 

Invalid relocation 
type. 

Invalid use of 
conditional assembly. 

Invalid use of REF'd 
symbol. 

Invalid $ASG expression. 

Invalid $IF expression. 

Label required. 

2270508-9701 

Error Listing Messages 

Possible Cause 

A warning 

The directives PEND, DEND, CEND have no meaning in 
absolute code. 

May indicate invalid use of a relocatable symbol in 
arithmetic. 

Invalid construct in $ASG statement. 

The target variable specified on a $ASG or $GOTO verb is 
not a valid target variable. 

A macro symbol in a model statement must be followed 
with either a colon operator (:) or end-of-record. 

The second field of the source record contained an entry 
that is not a defined instruction, directive, pseudo-op, DX
OP, DFOP, or macro name. 

A warning. The only legal options are: 

XREF 
SYMT 
NOLIST 
MUNLST 
RXREF 

(or suitable abbreviation). 

TUNLST 
BUNLST 
DUNLST 
FUNL 

Only PSEG relocatable or absolute symbols are allowed as 
the operand of an 'EN D' statement. 

A conditional assembly directive may not appear as a model 
statement. 

REF'd symbols may appear in expressions only under 
certain conditions (see the 990/10 manual). 

The expression is not present. 

The expression either is not present or does not evaluate to 
an integer value. 

$NAME statements must begin with a label of maximum 
length 2. $MACRO statements must begin with a label of 
maximum length 6. 
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Error Message 

Macro definition 
discarded due to 
errors. 

Macro library read 
error. 

Macro library write 
error. 

Macro string 
overflow. 

Macro symbol truncated. 

Max macro nesting stack 
depth overflow. 

Memory exceeded. 

Missing $END. 

Model statement 
truncated. 

Open 'C Missing 

C-4 

Possible Causes 

An error was detected during the assembly of the macro 
definition. Use of the macro name in succeeding lines will 
cause error messages. 

A 'UBIN' was in effect and the statement was a macro in a 
specified macro library, but an I/O error was encountered 
when reading it. 

The current 'UBOUT' library could not be used at com
pletion of a macro definition. Check that the macro is not 
currentiy begin written by another processor. 

In building a concatenated string, the length of the string 
exceeded 225 characters. 

A warning. The maximum length for a macro symbol is two 
characters. The following are legal macro symbols: A, A.S, 
B2.SV. 

The following are illegal macro symbols: CNT, CNT.A, 
PM2.SL. 

a. A macro calls itself recursively more than the allowed 
maximum number of times. 

b. More levels of macro calling have been used than the 
allowed maximum. 

The program counter overflowed the value >FFFF. 

A warning. When expanded, the model statement exceeded 
80 characters in length. 

.A. parenthesized operand is required with the Extract Fie!d, 
Extract Value, Insert Field, and Invert Order of Field Insert 
instruction. 
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Error Message 

Operand conflict PASS1! 
PASS2. 

SUB 

SUB 

Operand missing. 

'PEND' assumed. 

Register required. 

String required. 

String truncated. 

Symbol truncated. 

Symbol required. 

Symbol used in both REF 
and DEF. 

Syntax error. 

'TO' missing. 
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Possible Causes 

During pass 1, the assembler defaults currently undefined 
symbols as register names if that symbol is used in an 
ambiguous way, as shown in the example below. If during 
the pass 2 it is discovered that the symbol was not a register 
name, this error results. 
An example is: 

BL SUB 

EQU $ 
If this example had been coded as follows, no ambiguity 
would have existed due to the explicit" @" sign: 

BL @SUB 

EQU $ 

On instructions having a fixes number of operands, too few 
appeared before encountering a blank. On instructions hav
ing a variable number of operands, such as 'DATA', a com
ma may have been encountered with no operand following 
it. An expression extending beyond the 60th column could 
cause this problem. 

A warning. 

A warning. Check the syntax for the directive in question to 
determine the maximum length for the string. 

A warning. The maximum length for a symbol is six 
characters. 

This is a conflicting, duplicate definition. 

'TO' is a required part of the syntax for the $ASG Macro 
verb. 
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